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Abstract 
Background 
Undisturbed, restful sleep is essential for physiological as well as psychological well-being. For 
critically ill patients, sleep deprivation caused by frequent nighttime interruptions is associated 
with poor sleep quality and negative patient outcomes. 
Objectives 
The purpose of this Quality Improvement (QI) project was to promote uninterrupted sleep 
between the hours of 10 PM and 5 AM.  Outcomes for evaluation consisted of the following 
three components: (1) sleep quality, (2) incidence of delirium, and (3) nighttime sedation 
requirements. Except for sleep quality, these variables were compared before and after the 
intervention.  
Methods 
A descriptive, before and after design for data collection and analysis was utilized. Quantitative 
data was obtained via the Confusion Assessment Method for the Intensive Care Unit (CAM-
ICU), and the Richards-Campbell Sleep Questionnaire (RCSQ). The nurse-driven, non-
pharmacological ICU Sleep Checklist contained nine interventions reducing noise, light, and 
iatrogenic sleep disturbances.  
Results 
Seventy-four patients received the intervention and completed the RCSQ. For all RCSQ items, 
patients scores indicated a tendency towards a favorable (mean, [SD], 51.78, [24.64]) and 
perceived nighttime noise levels were low (73.58, [26.93]. No incidences of ICU-acquired 
delirium were noted. A chi-square test determined a statistically significant relationship between 
CAM-ICU scores pre- and post-intervention (p<.05). A single sample t-test was conducted to 
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determine if a statistically significant difference existed between sleep quality scores in patients 
receiving the nonpharmacological sleep interventions. Statistical significance was noted in the 
categories of “awakenings” (t=3.08, p<.05) and “noise” (t=3.08, p<.05). The overall score 
suggests a trend toward satisfactory sleep quality. 
Conclusions  
We identified an association between people who report better sleep quality and those who 
receive less medications during the night. An improvement in the rate of ICU delirium in this 
population suggests that by promoting sleep, ICU nurses can prevent the onset of delirium. It is 
feasible to apply this intervention with a minimal amount of extra work for nurses. An 
improvement in the rate of ICU delirium in this population suggests that by promoting sleep, 
ICU nurses can prevent the onset of delirium. 
Introduction 
     Undisturbed, restful sleep is essential for physiological as well as psychological well-being. 
For critically ill patients, sleep deprivation caused by frequent nighttime interruptions is 
associated with negative patient outcomes. These outcomes include: disorientation, increased 
length of stay (LOS), prolonged mechanical ventilation requirements, and post-traumatic stress 
disorder (Foster and Kelly, 2013; Ozlu and Bilican, 2017; Demoule et al. 20017). While sleep 
deprivation may be caused by patient-related pathophysiological factors (stress, organ 
dysfunction, pain, psychosis), certain modifiable factors such as noise, light, and clinical care 
interactions significantly contribute to frequent awakenings (Pisani et al., 2015).  
     Lack of healthy sleep is believed to contribute to ICU-acquired delirium. For any patient, 
delirium is a serious issue and is associated with negative patient outcomes such as increased 
“mortality, morbidity, hospital LOS, and cost” (Hughes, McGrane, and Pandharipande, 2012, 
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p.56). For those who are critically ill, this outcome is complicated by severe illness and the 
invasive treatments and medications often needed to manage medical instability (Pisani et al., 
2015). Delirium is characterized by “an acute fluctuating change in mental status characterized 
by inattention and altered levels of consciousness” (Hughes, McGrane, and Pandharipande, 
2012, p. 56).  
     Medications to improve pain and anxiety are routinely administered to ICU patients. Pain 
medications are administered any time a procedure or treatment is expected to cause discomfort 
to the patient. Sedatives are given to ease the stress response associated with highly invasive, 
critical care (Hughes, McGrane, and Pandharipande, 2012). Left untreated, pain and anxiety may 
progress to severe agitation leading to patient harm and staff injury (Hughes, McGrane, and 
Pandharipande, 2012). To this end, sedation and analgesia are important for ensuring patient 
comfort and safe care. Conversely, over sedation is common and often results in prolonged 
ventilator time and ICU-acquired delirium (Hughes, McGrane, and Pandharipande, 2012) 
     Research has indicated that patients experience poor sleep quality while hospitalized in the 
critical care setting (Freedman, Kotzer, and Schwab, 1999; Beecroft et al., 2008). Ostensibly, this 
is related to the busy environment in which high-acuity care is delivered. Studies evaluating 
sleep cycles using polysomnography (PSG) monitoring indicate significant differences in 
neurobiological sleep structures in healthy adults as compared to those with known sleep 
disturbances (Dourout and Quentin, 2016). In other words, while PSG is considered the “gold 
standard” for evaluating sleep quality, it requires extensive technical training and is costly 
(Richards, O’Sullivan, and Phillips, 2000).  
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Background and Significance 
 
     Sleep deprivation leads to delirium, which is a potentially preventable and reversible form of 
cognitive impairment (Arumugam et al., 2017). Approximately 30 percent of hospitalized elderly 
patients develop delirium, which is associated with higher complication rates, longer LOS, and 
higher mortality rates as compared to non-delirious patients (Potter, 2006). Further, the cost of 
treating one delirious patient ranges between $16000 to $64000 (in 2005 dollars), which amounts 
to a national healthcare expenditure of $38 billion to $152 billion each year (Leslie et al., 2011). 
Taken together, effective strategies for promoting an uninterrupted sleep-wake cycle in critically 
ill adults is crucial for halting the progression of this impaired cognitive state. To this end, tools 
such as the CAM-ICU and the RASS have been developed and widely adopted for assessing 
delirium and agitation in mechanically ventilated (MV) and non-MV patients in ICU. The RCSQ 
is a validated survey instrument for measuring sleep quality. The RCSQ, which is a 0-100-mm 
visual analog scale (VAS), is ICU-specific and both patients and nurses can complete it. 
Needs Assessment 
     Prior to implementation of the QI project a SWOT (Strength-Weaknesses-Opportunities-
Threats) assessment was performed. Several themes emerged from the analysis and the following 
is an exploration into the organization’s strengths as well as areas for improvement.  
Strengths 
     In terms of strengths, Magnet status is a key feature of employment at this organization. 
Nursing leadership, staff engagement, the focus on employee well-being, and staff development 
are identified as core strengths. Additional strengths at the micro-level include: a cadre of staff 
serving as unit champions for various QI projects, unit-based physical therapy, engaged 
physician leadership, and supportive unit leadership to facilitate the TURN IN-ICU project. 
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Weaknesses 
     General concern was expressed about implementing any new program without additional 
staffing resources. Other themes included: revising the Level 2 staffing ratio (1 nurse for 3 
patients), improving patient throughput, the need for additional ancillary staff, and concern for 
waning patient satisfaction. In general, there was agreement that implementing a 
nonpharmacological sleep bundle would be beneficial for their patients. Conversely, 
implementation of a sleep bundle was attempted once before, however staff buy-in waned due to 
the staffing challenges and the complex demands of critical patient care. Micro-level barriers 
include: staff buy-in, high-level patient care requirements, lack of assistive staff, and lack of 
support from other disciplines. 
Opportunities 
     In terms of opportunities, Vision 2020 is the 10-year plan, which focuses upon hospital 
operations, research and innovation, and staff development. The ideal vision focuses on the 
following True North metrics: Quality (increase patient satisfaction and ED throughput), 
Community (increase involvement in community benefit and inpatient palliative care 
penetration), Workforce (stabilize turnover and increase employee well-being), Growth (increase 
total operating revenue and number of elective surgeries), and Finance (achieve operating margin 
percent and increase foundation monies raised). Other opportunities include: developing the 
cardiac surgery program, increasing population health via telemedicine, and improving 
communication between service lines utilizing the TeamSTEPPS approach.  
Threats 
     External threats identified were the nursing shortage, the constant threat of data breaches, 
competing services offered by area hospitals, lack of trauma service, and access to care related to 
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emergency department overcrowding. Additional barriers include lack of support from additional 
staff to adopt a standardized sleep bundle, increased resources at the project’s inception, and 
competing priorities with other unit initiatives, i.e. cardiac surgery. 
Problem Statement 
 
      Critically ill adults in ICUs frequently experience sleep disturbances. Often times, circadian 
disruptions are caused by routine patient care tasks such as: specimen collection, bathing, 
frequent vital sign monitoring and alarms, and routine nursing assessments. Other causes may be 
due to underlying illness, psychological stress, and pain or discomfort. For non-ventilated 
patients, medications administered for sedation may impair thought processes, interfere with 
normal sleep patterns, and lead to tolerance or dependency (Hu et al., 2015). Noise, whether 
ambient or generated as a consequence of hospital operations, is another contributing factor. For 
MV patients, sedation with benzodiazepines may lead to rapid eye movement (REM) 
suppression, thus impairing sleep quality and placing the patient at high-risk for developing 
delirium (Rittayamai et al., 2015). Continuous and intermittent exposure to noise elevates stress, 
increases blood pressure, and disrupts sleep (Crawford, Barnes, Peters, Falk, and Gehlbach, 
2018). Taken together, frequent nighttime disruptions reduce the quality of sleep experienced by 
critically-ill patients, which may require additional doses of nighttime sedation and lead to the 
development of ICU-acquired delirium. 
Aims and Objectives 
     The TURN IN-ICU project answered the following PICOT (Population-Intervention-
Comparison Intervention-Outcome-Time frame) question: For critically ill patients, greater than 
18 years of age, what effect do nonpharmacologic interventions have on perceived sleep quality, 
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delirium, and nighttime sedation requirements versus usual care? The components of this 
framework as applied to this QI project are listed below. 
 Population=critically ill adult patients  18 years of age, 
 I=nonpharmacological sleep bundle, 
 C=standard nighttime patient care, 
 O=perceived sleep quality (RCSQ), delirium (CAM-ICU), and PM sedation 
requirements, 
 T=5 months 
     The overarching goal of this project was to develop, implement, and evaluate a quality 
improvement project targeted at improving sleep quality in ICU patients.  The multicomponent 
sleep bundle contained interventions which reduce noise, light, and iatrogenic sleep disturbances. 
The outcomes for evaluation consisted of the following three components: (1) sleep quality, (2) 
incidence of delirium, and (3) nighttime sedation requirements. These variables will be compared 
before and after the intervention.  
Outcome Measures 
     The following outcome measures were evaluated in order to evaluate change associated with 
implementation of a nonpharmacological sleep bundle. See Table 2 for a summary of each 
individual measure. 
     Sleep Quality. The objective of this measure was to assess for an improvement in perceived 
sleep quality using the RCSQ. The RCSQ was completed by all conscious, non-delirious patients 
upon awakening between 0800 and 1000. The questionnaire was not used for mechanically 
ventilated patients scoring -4 or -5 on the RASS because these values indicated deep sedation 
and coma. Otherwise, all awake, non-delirious patients rated daily sleep quality using the RCSQ. 
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Patient ratings included sleep depth, latency, efficiency, quality, and noise. In order to avoid 
potential bias, the AM nurse assisted patients with completing the questionnaire. 
     Presence of Delirium. For mechanically- and non-mechanically ventilated patients, delirium 
status was assessed using the CAM-ICU score (positive, negative, unable to obtain, or 
undocumented). However, before screening for delirium, a thorough assessment of level of 
consciousness (LOC) was performed. To this end, the RASS was used to assess the patient’s 
baseline LOC. Prior to project implementation, ICU nurses were performing and documenting 
RASS and CAM-ICU assessments every four hours. Baseline CAM-ICU data was extracted by 
the project lead (PL). This information is located under the “Neurological Assessment” section 
within the “Patient Assessment” tab in the EHR.  
     Sedation Requirements. Nighttime sedation requirements were assessed using the EPIC 
electronic health record (EHR). Sedation requirements were defined as any medications 
administered either intravenously or by mouth for sleep. This information was extracted from the 
“as needed” (PRN) medication administration record located within the EHR. The PL extracted 
baseline data from the EPIC EHR. 
Review of Literature 
 
     For this quality improvement (QI) project, a total of eleven full text articles addressing the 
impact of non-pharmacological interventions on patient outcomes versus standard care were 
reviewed. Variables measured included: (1) sleep quality, (2) delirium and anxiety, and (3) 
length of stay (LOS). The breakdown of articles are as follows: 4 Randomized control trials 
(RCTs), 2 Systematic reviews, 1 meta-analysis, 2 pre- and post-test cohorts, and 2 non-
research studies. Collectively, the RCT studies and pre- and post-test cohorts surveyed a total 
of 402 patients aged 18 years old and older. The systematic reviews and meta-analysis yielded 
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a total of 53 eligible studies for final review, which included a total of 3,504 critically-ill 
patients, collectively. For non-research studies, 2 articles were retrieved: one quality 
improvement project and one intervention program (10,11). In regard to participant criteria, all 
studies included patients greater than 18 years of age and those spending one or more nights 
in the ICU (1-11). Table 1 provides a synthesis of the findings supporting this QI project. 
     Overall, four out of eleven studies measured perceived sleep quality using the Richards-
Campbell Sleep Quality scale (1,3,7,8), while one systematic review included the Pittsburg 
Sleep Quality Index (7). Two studies implemented the Visual Analog scale (2,4), one study 
measured quality via electroencephalogram (EEG) (6), and two studies did not include sleep 
quality as a measurable outcome (5,9). For the non-research literature, 1 study measured 
perceived sleep quality via the RCSQ, while the other did not (10,11). All studies reported 
similar outcomes related to increased sleep efficiency, while Litton, Elliot, Ferrier, and Webb 
(2017) experienced no appreciable difference in median RCSQ scores between groups 
(p=0.580) (3). Due to the nature of the study, this could be attributed to compliance with 
earplug insertion. 
     All studies measuring delirium as an outcome experienced either a decreased incidence of 
delirium or a reduced amount of time spent in delirium. Patel et al. (2014) found that 
introduction of a multidisciplinary care bundle led to a reduced incidence of delirium before 
versus after the intervention (8). On the other hand, Bryczkowski et al. (2014) found no 
significant difference in the incidence of delirium, however noted a significantly decreased 
duration of delirium as indicated by an increase in delirium free days (p=0.03) (9). This 
finding is supported by Flannery, Oyler, and Weihnouse (2016), who found that four out of 10 
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studies demonstrated reduced duration of delirium after intervention (5).  All studies 
measuring delirium as an outcome implemented the validated and reliable CAM-ICU (8-10).  
     Bryczkowski et al. (2014) found that LOS was significantly lower LOS for surgical ICU 
(SICU) patients (p=0.04) (9). On average, hospital LOS decreased by 1 day. Ostensibly, this 
may be attributed to the significant decrease in the duration of delirium (p=0.002). This 
finding is in alignment with Flannery et al (2016), who reported that two out of ten studies 
found a reduction in ICU LOS (5). Conversely, in the systematic review by Hu et al. (2015), 
only one study was identified for analyzing LOS (7). To this end, no statistically significant 
relationship between LOS, earplugs, and eye masks was identified. 
     Out of 11 studies, earplugs and eye masks were the most frequently cited interventions 
implemented to promote sleep quality. However, in a study conducted by Lee et al. (2017) 
music therapy was found to reduce anxiety in mechanically ventilated patients as measured by 
serum cortisol levels, (p<0.001), VAS-A (p<0.001), and C-STAI (p<0.001) (4). In another 
experimental study evaluating massage and aromatherapy, Ozlu and Bilican (2017) note that 
aromatherapy massage with lavender oil enhanced sleep quality and resulted in positive 
physiologic response (diastolic blood pressure) (1). These findings highlight additional ways 
in which sleep quality may be promoted. Other interventions include: turn monitoring 
equipment to “night mode,” cluster nursing care, early mobilization, assess sedation for all 
mechanically ventilated patients, and monitor for daytime “sleepiness” (8). 
     Most of the evidence for promoting sleep quality in critically ill patients is level A 
evidence. Overall, the general consensus among all the articles supports the implementation of 
some form of sleep-promotion intervention to improve sleep quality and reduce delirium. 
There is limited evidence to support whether sleep-promotion interventions reduce length of 
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stay (LOS). Some limitations include generizability of results. For example, Litton et al. 
(2017) applied the intervention to cardiothoracic patients (CT), which raises concern about 
study samples not being fully representative of the population (3). In the case of Ozlu and 
Bilican (2017), the sample was obtained by convenience sampling, which may introduce 
sampling bias (1).  
The John Hopkins Evidence Based Practice Model 
Model components      
     The model selected for this QI initiative is the Johns Hopkins EBP (JHEBP) model, which 
was developed in collaboration with Johns Hopkins Hospital and the Johns Hopkins University 
School of Nursing (Gawlinski & Rutledge, 2008).  It is simplified and accelerates research into 
practice. In this case, these qualities were important because this particular trigger required an 
expeditious intervention and resolution as it relates to patient safety and satisfaction. The JHEBP 
model is an 18-step process, which is subcategorized into three phases (Dearholt & Dang, 2012). 
The three phases are as follows: (1) Practice question, (2) evidence, and (3) translation (PET). 
The theory behind the model conceptualizes the nursing process in relation to patient care, builds 
expertise and maintains clinical competence through education, and calls for research to generate 
new knowledge for the profession and to develop practices based upon scientific evidence 
(Dearholt & Dang, 2012).  Translation, the final phase of the PET process, includes the practice 
decision, implementation, and dissemination of information both internal and external to an 
institution (Dearholt & Dang, 2012). See Appendix 6 for a complete timeline of project events. 
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Operationalizing the JHEBP Model 
     Practice Question. This problem emerged as a practice concern because critically ill patients 
often experience interrupted sleep, which is a known risk factor for developing ICU-acquired 
delirium. Interruptions are usually caused by routine patient care activities such as standard 
nursing care, blood draws, and radiological procedures. Currently, there is no standard of care for 
promoting healthy sleep in this organization’s ICU, nor is there a way to assess perceived sleep 
quality.   
     Evidence. Prior to implementation of the initiative, a literature review using PubMed and 
Ovid Medline was completed using the following search terms: “cognition,” “delirium,” 
“intensive care unit,” “outcomes,” “music intervention,” “sleep,” “sleep quality,” and “Richards-
Campbell Sleep Questionnaire.” To be eligible for this review, publications included the 
following criteria: (1) patients must be 18 years or older; (2) sleep promotion interventions were 
non-pharmacological (3) patients admitted to ICU; (4) sleep quality measured by RCSQ; (5) 
delirium measured by CAM-ICU; (6) studies published in English; and (7) studies were 
randomized, controlled clinical trials, and/or meta-analyses. Exclusion criteria included the 
following: patients younger than 18 years old, pharmacological interventions added to the 
intervention group (IG), and use of polysomnography or Bispectral Index monitoring (BIS) to 
establish sleep quality. 
     The JHEBP Research Evidence Appraisal Tool was used to critically appraise the internal and 
external validity of each study. The extent to which each individual topic fulfills appraisal 
requirements was assessed using evidence level criteria in order to assign a quality rating.  
Collectively, the strength of evidence in the collection of studies selected was of high to 
moderate strength.  
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     EBP change team. The EBP change team consisted of the PL, ICU Director of Nursing, and 
two frontline ICU nurses. The EBP change team was responsible for all phases of the initiative, 
including: (1) gathering the evidence, (2) adopting the RCSQ standardized scale, (3) 
disseminating information and staff education, and (3) collecting and evaluating data. The PL 
was responsible for obtaining International Review Board Approval (IRB) prior to 
implementation. 
     Translation. Members of EBP change team were tasked with communicating the Action 
Plan. Ultimately, this plan was made available to ICU staff and included: the change to current 
practice guidelines, a specific timeline, and solicitation of feedback. The ICU Director of 
Nursing, the PL, and 2 frontline RNs worked in concert to approve the ICU Sleep Checklist for 
nurses to use in practice. Before introducing the checklist of interventions to staff, the completed 
version was presented to members of the change team as well as the Director of Quality for final 
review.  
     All ICU patients meeting inclusion criteria participated in this QI project. Prospective, 
baseline data was collected starting August 2019. Baseline data included: highest RASS score, 
CAM-ICU category, and patient demographic information. Data extraction was performed by the 
PL and two nurse representatives from the change team. Of note, both nurses obtained 
Collaborative Institutional Training Initiative (CITI) Program training prior to data collection. 
During the intervention phase, PM nursing staff completed the ICU Sleep Checklist and AM 
nursing staff assisted patients in completing the RCSQ. The ICU intensivists and NPs scheduled 
labs and other procedures to occur outside of the hours 10 PM and 5 AM. 
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     Create awareness and interest. During the month of September 2019, members of the EBP 
change team disseminated information at safety huddles, via emails, and during monthly staff 
meetings. The PL conducted 6 lunch and learn educational sessions with the bulk of sessions 
occurring on PM shifts. A total of 10 roving in-services were completed on AM and PM shifts 
during this time. For the intensivists, NPs, and physical and respiratory therapy, 1 to 2 
educational sessions were provided. The Clinical Supervisors received 1:1 education, in order to 
assist staff with any real-time questions and concerns. Other forms of communication included: 
bulletin boards in the break room, flyers in the bathrooms, and email updates. 
     Build knowledge and commitment. The PL conducted roving in-services. Educational 
content highlighted the rationale for the intended change and anticipated outcomes. Specifically, 
nursing staff were educated on healthy sleep and the implications associated with frequent sleep 
disruptions. The in-service included a brief review of RASS and CAM-ICU, clinical implications 
of delirium, and complications thereof. During these in-services, the PL introduced staff to the 
sleep cart, the ICU sleep Checklist, and the RCSQ. 
     Promote action and adoption. This was accomplished by a series of lunch-and-learn lectures 
presented by the PL. The topic focused on promoting healthy sleep through a 
nonpharmacological sleep bundle, the etiology of delirium, and patient care. At staff meetings 
and daily huddles, the Nursing Director and PL disseminated updates, opportunities for 
improvement, and progress related to the initiative.  
     Pursue integration and sustained use. This was accomplished by sharing feedback from 
clinicians, patients, celebrating progress, and trending results.  The PL will report to the hospital 
quality forum. All results were shared with senior leadership. Senior leadership and stakeholders 
will ensure appropriate equipment is available for use as this project continues.  
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Methodology 
      This QI project utilized a descriptive, before and after design for data collection and analysis. 
Quantitative data was obtained via the ICU Sleep Checklist, CAM-ICU, and the RCSQ. 
Demographic data was extracted from the EHR.  
      The multicomponent, nonpharmacological sleep bundle consists of nine, individual 
interventions to promote sleep quality. Collectively, the interventions were designed to: (1) 
assess LOC and presence of delirium; (2) promote specific nighttime actions to reduce sleep 
interruptions; (3) assess nighttime sedation requirements, and (4) assess the patients’ perception 
of sleep quality. Implementation of the protocol started in October 2019 at the conclusion of the 
collection of baseline data and staff training. Sample size for this quality improvement project 
was calculated using an average daily census of 24.9 and LOS 3.06 from 2018. Based upon this 
data, it was determined that 1 month of data collection would yield approximately 750 delirium 
and nighttime sedation requirement assessments. Using a confidence level of 95% and a margin 
of error of 5%, the is deal sample size for baseline data collection is 255 patient assessments. 
This is adequate for determining the prevalence of delirium and sedation rescue doses. 
     Environmental interventions occurred prior to 10 PM. The interventions included: (1) 
performing baths before 10 PM, (2) turning off the TV (unless patient prefers otherwise), (3) 
preventing unnecessary alarms, (4) closing doors, (5) tuning off room lights an dimming hallway 
lights, (6) minimizing interruptions caused by RNs, lab, and X-ray after 10 PM, (7) offering soft 
music, (8) eye masks, and (9) ear plugs. These interventions were recorded on the ICU Sleep 
Checklist. 
     Four instruments were used for data collection. These instruments included: (1) The 
Richmond Agitation-Sedation Scale, (2) CAM-ICU, (3) the Richards-Campbell Questionnaire, 
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and (4) a researcher designed ICU Sleep Checklist-Individual Patient Interventions. Before 
screening for delirium, a thorough assessment of anxiety and sedation status was performed. The 
RASS “allows categorization of patients based on the level of consciousness” (Arumugam et al., 
2017). This scale is well-validated (r=0.78), with strong interrater reliability (r=0.773-0.970, 
k=0.66-0.89) and widely used in intensive care units (Sesser et al., 2002). The RASS is a 10-
point scale, with four levels of anxiety or agitation on one end (+1 [restless] to +4 [combative]), 
and 5 levels of sedation on the opposite end (-1 [drowsy] to -5 [unarousable]) (Sesser et al., 
2002). A score of 0 indicates a calm and alert state. This data will be measured both pre- and 
post-intervention. 
     The CAM-ICU is the most commonly used instrument for diagnosing delirium (Ely et al., 
2002). It is quick (approximately 2 minutes) and can be used for verbal and non-verbal patients 
(Ely et al., 2002). The CAM-ICU is well-validated and shows high-interrater reliability (k=0.94, 
p<0.001) (Ely et al., 2002). The test consists of four parts, which assess mental status changes, 
inattention, disorganized thinking, and LOC (Ely et al., 2002). Results are categorized as either 
positive, negative, or unable to score; a deficit in either judgement or attentiveness indicates the 
presence of delirium (Ely et al., 2002; Arumugam et al., 2017). Typically, RASS and CAM-ICU 
are used together. Both assessment scales were used by ICU nurses. This data was measured 
both pre- and post-intervention. 
     The RCSQ, which has been validated against polysomnography (the gold standard for 
assessing sleep interruptions) was the questionnaire used to assess patients’ perception of sleep 
quality while in the ICU (Kamdar et al., 2012). The RCSQ consists of 5 items plus a rating of 
nighttime noise, each scored by using a 100-mm visual analogue scale (Kamdar et al., 2012). 
The day shift nurse assisted all conscious, non-delirious patients upon awakening in the morning 
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in completing the questionnaire. The questionnaire was not used for mechanically ventilated 
patients scoring -4 or -5 on the RASS scale. For the RCSQ, the internal consistency reliability 
range is between 0.89 to 0.92, thus indicating a high reliability (Ritmala-Castren, Axelin, 
Kiljunen, Sainio, and Kilpi, 2017). Scoring was achieved by having patients place an “x” on the 
line that indicates the “intensity of the sensation” (Richards, O’Sullivan, and Phillips, 2000). 
Mirroring Richards, O’Sullivan, and Phillips (2000), responses were scored by measuring 
millimeters from the low end of the scale to the mark. The total score for the RCSQ was 
calculated by dividing the sum of the total length in millimeters of the VAS lines by five. Due to 
institutional time constraints, this data was measured post-intervention. 
     The ICU Sleep Checklist-Individual Patient Interventions is a 5-part checklist used to collect 
data regarding the presence or absence of delirium, compliance with each component of the 
intervention, patient sedation requirements, and patient scores rating sleep quality. This checklist 
was designed by the PL and approved by the Director of Nursing and the ICU Medical Director. 
With the exception of the RCSQ, night shift nurses completed the checklist. The Checklist was 
completed on a daily basis from October to December 2019. 
     Upon approval of the project, the primary PL was be responsible for educating the first-tier of 
staff. This first-tier included: the nurse educator, charge nurses, clinical supervisors, and 
intensivists. These individuals assisted with educating frontline ICU staff nurses. Education 
topics included: (1) a review of RASS and the CAM-ICU, (2) operationalism of the RCSQ 
survey and checklist, (3) the implications of delirium in clinical practice, and (4) an overview of 
delirium prevention strategies. Education was on-going and re-implemented for new nursing 
staff.  The PL, clinical supervisors, and charge nurses were responsible for ensuring checklist 
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and intervention completion, answering questions in real-time, and collecting completed 
checklists and questionnaires.  
     The PL extracted patient data from the EPIC electronic health record (EHR). This information 
included the following data: (1) age, (2) gender, (3) race, (4) ethnicity, (3) ICU admission 
diagnosis, (5) RASS scores, (6) mechanical ventilation, (7) those requiring nighttime sedation, 
and (8) refusal to participate. All ICU patients meeting inclusion criteria received the 
intervention. 
Setting 
 
     The total area served by this community hospital is 8.1 square miles with a population density 
of 5,344.4 residents per square mile (United States Census Bureau, 2018). Over 60% of the 
residents are white, 22% are African-American, and 20% are of Hispanic or Latino descent 
(United States Census Bureau, 2018). Approximately 13% of residents under the age of 65 are 
uninsured and 10% are impoverished (United States Census Bureau, 2018). 
     This mid-Atlantic health care organization is a tertiary care, non-profit, community hospital 
with approximately 425 beds. The medical intensive care unit (MICU) is a closed unit with 30 
private rooms. The unit is staffed 24/7 by intensivists and nurse practitioners. The ICU staff 
consists primarily of registered nurses (RN-to-patient ratio 1:2-3 depending on staffing) and 
there are no patient care technicians or unit clerks. There is an ICU-dedicated pharmacist as well 
as physical therapy team to assist with patient mobilization. A respiratory therapist splits time 
between the ICU and other inpatient units. Each ICU room is uncarpeted, has a television (TV), a 
small outside facing window covered by vertical blinds, and curtains on all the sliding glass 
doors. The sliding glass door separates patients from the ICU hallway.  
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     Documentation of patient assessments and care occur via the EPIC software platform. Nurses 
assess sedation and delirium every four hours, which amounts to six times per day. Sedation 
interruption for MV patients occurs once a day, usually at 0500. Upon hire, all ICU nursing staff 
are trained to assess delirium and level of consciousness using the aforementioned scales. 
Study Population 
 
     The patient inclusion criteria were as follows: (1) age  18 years of age, (2) alert and oriented 
(Richmond Agitation-Sedation Score 0), (3) non-delirious (CAM-ICU negative), (4) able to read, 
hear, and speak English, (5) mechanically- and non-mechanically ventilated, (6) after termination 
of sedation, and (7) length of ICU stay >1 night. Patient exclusion criteria includes those who: 
(1) are less than 18 years of age, (2) exhibit primary delirium, (3) are medically unstable, (4) 
have a RASS of -4/-5 (deep sedation/unarousable), (5) are combative, and (6) refuse to 
participate. A-priori sample size calculations using anticipated effect size (Cohen’s d =0.5), 
desired statistical power level (0.8), and probability level (0.05) yielded a minimum total sample 
size (two-tailed hypothesis) and minimum sample size per group of 128 and 64, respectively.  
Subject Recruitment & Consent 
     Participants were included while hospitalized in the ICU. Every patient meeting the 
aforementioned criteria of inclusion were included in the project. Consent was not required for 
this project because delirium assessment is a preexisting standard practice within the ICU and no 
patient harm or adverse event was anticipated.  
Inclusion and Exclusion Criteria      
     The patient inclusion criteria were as follows: (1) age  18 years of age, (2) alert and oriented 
(Richmond Agitation-Sedation Score 0), (3) non-delirious (CAM-ICU negative), (4) able to read, 
hear, and speak English, (5) mechanically- and non-mechanically ventilated, (6) after termination 
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of sedation, and (7) length of ICU stay >1 night. Patient exclusion criteria includes those who: 
(1) are less than 18 years of age, (2) exhibit primary delirium, (3) are medically unstable, (4) 
have a RASS of -4/-5 (deep sedation/unarousable), (5) are combative, and (6) refuse to 
participate. 
Risk/Harms 
     The risk to patients participating in this project was no greater than patients receiving 
standard nighttime patient care. Confidentiality was assured by limiting or de-identifying patient 
data using individual identification numbers. The list of participants and the identifying numbers 
were kept in a locked office in the ICU Directors office located within the hospital, which is only 
accessible to the nurse educator, clinical supervisor, and PL. All electronic files were encrypted 
and no messages were sent through the organization’s secure intranet. Staff and providers 
adhered to strict Health Insurance Portability and Accountability Act of 1996 (HIPAA) 
guidelines, so that patient’s privacy was protected. The organization’s routine compliance 
training and monitoring activities coupled with limiting access to patient data was strictly 
adhered to.  
Subject Costs and Compensation 
   Compensation was not within the scope of this project. Data collection occurred during regular 
working hours. There was no budget for overtime hours related to staff education or ensuring 
bundle compliance. The equipment fee for eye masks (approximately $10-$12 for 20-24 masks), 
ear plugs (approximate $30 per pack of 200 uncorded, foam plugs), and noise machines ($20-$30 
per speaker) was relatively nominal and was provided by nursing leadership. Educational 
onboarding of team leads was covered by the budgeted “Meeting Time” allowance for the unit. 
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Evaluation Plan 
     The focus of this QI project was to identify the appropriate evaluation methodologies, 
techniques and tools to consistently measure the usefulness, effectiveness, and impact of the 
TURN IN-ICU program. This DNP project had the following goals: to evaluate the impact of a 
nonpharmacological sleep bundle on sleep quality, delirium, and sedation requirements. The 
long-term impact of this program was expected to be adoption of a standardized intervention 
bundle to promote healthy sleep. The intermediate impacts of TURN IN-ICU were improved 
patient perceptions of sleep quality, reduced prevalence of delirium, and decreasing nighttime 
sedation requirements. Also, compliance with sleep promotion interventions was expected to 
increase over time. Short-term impacts included: compliance with the sleep intervention bundle 
and staff education. The Plan-Do-Check-Act (PDCA) will be used as the basis for planning, 
implementing, and organizing this initiative.  
Donabedian Model 
     The Donabedian model was the theoretical framework used to guide the design of this 
evaluation plan. This model is comprised of three interrelated measures, which were used to 
describe the structure of education and training, the process in which the actions were carried 
out, and outcomes measuring whether project goals were achieved (Joshi, Ransom, Nash, and 
Ransom, 2014). According to Donabedian, “structure,” process,” and “outcomes” are the 
underpinnings of quality care assessment and inform the components of care to be sampled, in 
order to obtain data and formulate appropriate criteria and standards (Donabedian, 1997). In 
addition to the outcome measures described in a previous section, the following process 
measures were evaluated in order ensure staff education as well as the availability of specific 
equipment. See Table 1 for a complete summary of each individual measure. 
TURN IN-ICU 27 
Process Measures 
     Compliance with sleep-promoting interventions. During the quality improvement (QI) 
stage, compliance with how many patients received the intervention versus how many patients 
were eligible to receive the intervention was monitored for compliance. Overall, 16.23% of all 
eligible patients received the intervention. Upon review, a number of fallouts were due to either 
missed opportunity or incomplete RCSQ in the setting of a completed checklist. 
     Percentage of staff who received education.  Recorded on an ongoing basis as staff received 
education on the intervention as well as the new questionnaire. A list of all nursing staff was 
obtained from the clinical supervisor. The PL was responsible for educating the charge nurses 
and clinical supervisors. In turn, these individuals assisted with educating staff in real-time. 
Other clinicians who received education included: ICU intensivists, nurse practitioners (NPs) the 
unit-based physical therapist, and respiratory therapists. Overall, 95% of all active nursing staff 
received the education. Some fallouts were due to employment status and medical leave. 
Structural Measures 
     Equipment availability. This measure ensured the appropriate equipment was available to 
staff for patient care. The ICU Director of Nursing stored extra eye masks, ear plugs, and noise 
machines in the sleep cart located in Pod 1 on the unit.  
Kotter’s Change Management Theory 
     Kotter’s 8-step Theory of Change asserts that change “is situational as well as psychological, 
thus impacting individuals on a very personal level” (Campbell, 2008, p.39). Although the model 
is non-linear, each step is necessary to achieve a desired change within an organization. The 
steps started with creating a sense of urgency and developing a coalition of power that 
communicates the vision, encourages others to act, and culminates with creating short term wins, 
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consolidation of improvement and finally, institutionalization (Campbell, 2008). Kotter’s change 
theory was a useful tool for implementing organizational change; however, successful 
implementation relies upon inclusion of every member within an organization and creating a 
stronger sense of urgency from the outset. Collaborative involvement within each step of the 
model is likely to implement change more effectively to reach the goal of institutionalization. To 
this end, collaboration and communication between the EBP change team and staff was integral 
for project success and optimizing patient outcomes. To create a greater sense of urgency among 
key stakeholders and staff, education focused on increasing awareness about the impact of sleep 
interruptions as well communicating the benefits of consistent application of 
nonpharmacological interventions to promote healthy sleep and adherence to these to these best 
practices.  
Plan-Do-Check-Act Cycle (PDCA) 
     Successive Plan-Do-Check-Act (PDCA) cycles were applied to test ideas, measure change, 
and rapidly implement new processes. This framework, along with concepts derived from 
Kotter’s Change Management Theory, served as the basis for planning and directing continuous 
cycles of quality improvement. The following provides an overview of the activities required to 
plan and direct this project: 
     Plan Phase. The overarching goal of this project was to implement and evaluate a 
nonpharmacological sleep bundle in order to evaluate sleep quality. This required a practice 
change which impacted all staff responsible for caring for critically ill patients in the ICU. The 
night shift staff experienced the greatest practice change. To this end, staff buy-in was an 
anticipated concern. To create a sense of urgency and “unfreeze” the environment, the education 
plan included the rationale behind the intervention. This means, there was discussion focusing on 
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the impacts of uninterrupted sleep, i.e. delirium and perceived sleep quality. There were 
discussions concerning the significance of nighttime sedation administration and its impact on 
daytime somnolence. A review of RASS and CAM-ICU was provided in addition to a four-
minute instructional video on how to correctly perform the CAM-ICU assessment. All education 
took place in the ICU. Questions from staff included topics such as skin care, medical instability, 
timing and frequency of administering the RCSQ, and uncertainty about initiating the 
intervention. Those topics were addressed on the Sleep Checklist. 
     The RCSQ was administered daily. Frequently asked questions were shared with EBP change 
team in order to assist them with formulating responses. of delirium, and improved perception of 
sleep quality.  
     Do Phase. This phase was categorized by plan implementation. Barriers and unexpected 
observations were noted and documented during training and education sessions. Sub-analysis of 
data occurred during this phase. Education at staff meetings, ongoing roving in-services, and 
updates during safety huddles occurred throughout the length of the project. This was performed 
by the PL. Data was collected from the Sleep Checklist and RCSQ and stored in the REDCap 
data repository. 
     Check Phase. Preliminary data was analyzed in order to determine the level of success 
achieved as compared to the overarching goal. This data was used to communicate wins and 
highlight opportunities for improvement. During this phase, the team tracked the number of 
nurses who received education and completed repeat education for any new hires. Primary data 
collection evaluated trends related to delirium, sleep quality, and nighttime sedation 
administration. 
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Results 
     Baseline data collection started in August of 2019. Patients’ data were manually extracted 
from the EHR by members of the project team. A patient census was generated each day by the 
ICU charge nurses. CAM-ICU scores and nighttime sedation medication administration was 
collected in order to compare pre- versus post-intervention outcomes. The 5-item RCSQ 
questionnaire was used to measure perceived sleep quality from October 1, 2019 to December 
31, 2019. The mean of the subscales represented the overall RCSQ score (Table 5). A sixth item, 
“Noise level,” was added to assess for perceived noise level at night. This was not included in 
the overall RCSQ score because it is not included in the original RCSQ questionnaire. 
     Documentation of completed interventions was recorded on the ICU Sleep Checklist by the 
nighttime nurse. Data was collected from the Sleep Checklist as well as the RCSQ and stored in 
the Research Electronic Data Capture (REDCap) data repository. REDCap is a “secure web 
application for building and managing online surveys and databases” (Harris et al., 2009). 
REDCap supports data downloads to Excel and common statistical packages (Harris et al., 
2009).  
     The PL manually entered all data into REDCap, where a record identification number was 
generated and recorded onto the checklist for further sub-analysis. All data was analyzed for 
errors and outliers by generating a data report in Excel format. The PL was responsible for 
identifying outliers and comparing this data to information in the EHR. IBM Statistical Package 
for Social Science® version 24 (SPSS) software was used to perform advanced statistical 
analysis by using chi-square to compare proportional data and continuous data was analyzed 
using one-sample t-tests. 
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     A chi-square test was used to determine if the CAM-ICU scores pre-implementation versus 
post-implementation were statistically different (Table 5). 24.3% of CAM-ICU scores were 
positive pre-intervention as compared to 0% post-intervention. The relation between these 
variables was significant, X2=(3, N=45)=37.623, p=<.05. There was an association between the 
implementation of a non-pharmacological sleep bundle and CAM-ICU delirium scores. A chi-
squared test was used to determine if PM sedation requirements were statistically different pre-
implementation versus post-implementation. (Table 6). Chi-square was not statistically 
significant (p>.05) as 40.5% of pre-intervention participants received sedation and 29.7% of 
post-panel recipients received PM sedatives. 
     Sleep quality was measured using the RCSC Questionnaire. The RCSQ is a continuous VAS 
that reports sleep assessment scores between 0 and 100. Patients recorded maximum (100) and 
minimum (0) scores when assessing sleep quality. As reported by patients, the mean (SD) overall 
sleep quality was 51.8 (24.6). Patients’ mean scores for each of the 5 individual RCSQ items 
ranged from 44.2 to 59., with “sleep depth” having the lowest mean score and “awakenings” 
having the highest mean score.  The mean score of 73.6 for perceived ICU noise was the highest 
among all surveys. A single sample t-test was conducted to determine if a statistically significant 
difference existed between sleep quality scores in patients receiving the nonpharmacological 
sleep interventions (Table 7). Statistical significance was noted in the categories of 
“awakenings” (t=3.08, p<.05) and “noise” (t=3.08, p<.05). The overall score suggests a trend 
toward satisfactory sleep quality because average sleep quality score was > 50 on a visual-analog 
scale (Kamdar et al. 2012).  
     In summary, seventy-four patients received the intervention and completed the RCSQ. For all 
RCSQ items, patients scores indicated a tendency towards favorable (mean, [SD], 51.78, [24.64]) 
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and perceived nighttime noise levels were low (73.58, [26.93]. No incidences of ICU-acquired 
delirium as measured by CAM-ICU scores were noted. Compliance with process measures was 
16.23% over the three-month intervention period (Diagram 1). 
With the exception of the RCSQ, night shift nurses completed the checklist. The Checklist was 
completed on a nightly basis from October 1, 2019 to December 31, 2019. 
     Total participants were 259 patients hospitalized in the ICU of a mixed-specialty unit (Table 
4). This group was divided into 185 participants pre-intervention and 74 participants post-
intervention. Pre-intervention enrollment did not exclude patients with primary delirium and was 
not contingent on completing the RCSCQ. This may explain the group size mismatch. The 
majority of the participants were males (50.6%) and 49.4% were female. Males comprised 
56.2% of pre-subjects and 36.5% of post subjects, X2 (1, N=131)=8.23, p <.05. Race was 
stratified as Hispanic, Black (not Hispanic), Other (not Hispanic), and not indicated. The 
percentage that did not indicate their racial status was 1.1% and 0% for pre- and post-, 
respectively. Hispanic rates were consistent at 2.7%. Non-significant chi-square test (p >.05) was 
also the result of Black (not Hispanic) around 27%, while Other (not Hispanic) was around two-
thirds of both pre- and post-panel of subjects. Respiratory failure (26.3%) represented the 
majority of admission diagnoses followed by Cardiovascular (21.2%), Sepsis (non-pulmonary) 
(12.5%), Gastrointestinal (8.9%), Neurological (6.9%), and 24.7% were reported as “Other.”  
     The average length of stay pre-intervention was 3.6 days with a range of 34.8 as compared to 
4.9 days in the post-intervention group. This may be explained by the longer data collection time 
period post-intervention as well as average daily census (ADC). The ADC for summer months is 
much lower than the busier winter months. 
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     A majority of the RASS scores were in the Normal range (63.7%), 23.9% were in the Sedated 
range, 9.3% were in the Agitated range, and 1.6% of scores were in the Coma range, X2=(9, 
N=259)=40.071, p=<.05. All patients meeting the following criteria were included:  (1) age  18 
years of age, (2) alert and oriented (Richmond Agitation-Sedation Score 0), (3) non-delirious 
(CAM-ICU negative), (4) able to read, hear, and speak English, (5) mechanically- and non-
mechanically ventilated, (6) after termination of sedation, and (7) length of ICU stay >1 night. 
Patients who exhibited primary delirium on admission and had a length of stay < 1 day were not 
included. Table 4 shows the demographics of the sample. 
Discussion 
     The program of reducing noise, light, and iatrogenic sleep disturbances was effective in 
reducing nighttime sedation requirements and promoting the patient’s perception of sleep quality 
and noise levels. We identified an association between people who report better sleep quality and 
those who receive less medications during the night. It is feasible to apply this intervention with 
a minimal amount of extra work for nurses. The protocol is safe, inexpensive, and easy to 
implement. An improvement in the rate of ICU delirium in this population suggests that by 
promoting sleep, ICU nurses can prevent the onset of delirium. Going forward, a longer study 
with larger numbers would be needed to identify a relationship between patients who develop 
delirium despite consistently receiving nighttime interventions to reduce interruptions. In 
retrospect, time constraints associated with direct bedside care were a limitation in completing 
the RCSQ Questionnaire. For this reason, I would recommend a larger multi-disciplinary 
approach by encouraging the intensivists to include a sleep quality assessment on AM rounds.  
     A 7-hour block of time is not always feasible for a significant number of patients. This is 
mainly due to level of acuity and specific patient care requirements. For this reason, it may be 
TURN IN-ICU 34 
beneficial to reduce the amount of uninterrupted time to 4-hours in addition to starting the sleep 
protocol at midnight instead of 10 PM. This way, nursing staff can perform tasks like obtain 
blood sugars and turn patients prior to sleep protocol implementation. Batching and clustering 
care was discussed and strongly recommended in order to reduce the frequency of staff entering 
and leaving a patient’s room. 
     This protocol conflicted with several unit-based protocols. ICU RNs are required to reposition 
all endotracheal tubes (ETTs) and perform mouth care every two hours on intubated patients; 
perineal care is performed every 4-hours and as needed for patients with urinary catheters; and 
repositioning of immobile patients is performed every two hours. To this end, many nurses were 
conflicted by this practice change and expressed concerns about “ignoring needs” or getting 
“written up” for not following protocol. Going forward, the recommendation is to investigate 
best practices associated with frequency of mouth care, turning and repositioning, and catheter 
care. 
     Lastly, compliance with completion of the RCSQ was approximately 16-percent. This 
indicated poor compliance with completing the questionnaire. Several fallouts were attributed to 
patients incorrectly completing the questionnaire. Other fallouts included incomplete 
questionnaires. On follow-up, several RNs cited a “lack of time” to complete the paperwork, 
while others stated they “forgot to ask the patient.” Going forward, this author recommends 
adding “Sleep” to the RN handoff report and the AM multidisciplinary rounding tool. 
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Sustainability and Future Scholarship 
          Sustainability will focus on involving staff in further development of the sleep checklist as 
well as potentially incorporating sleep quality assessment into the EPIC EHR. It will also include 
continued education on the consequences of poor sleep, correct execution of the CAM ICU test 
for delirium, and assessment of sleep quality as measured by the RCSQ. Ongoing data collection 
was slated to continue as part of implementation of the ABCDEF bundle (A, assess, prevent, and 
manage pain; B, both spontaneous awakening and spontaneous breathing trials; C, choice of 
analgesic and sedation; D, delirium: assess, prevent, and manage; E, early mobility and exercise; 
and F, family engagement and empowerment). Components of the TURN IN QI project were 
absorbed by PI during a Value Stream Analysis (VSA) for the delirium portion of the bundle.  
Conclusions 
     The program of reducing noise, light, and iatrogenic sleep disturbances was effective in 
reducing nighttime sedation requirements and promoting the patient’s perception of sleep quality 
and noise levels. Going forward, a multidisciplinary approach for improving sleep quality will 
help with maintaining consistent assessment of sleep quality as well as sustaining a successful 
sleep-promoting program in the ICU. It will also facilitate other patient-centered QI endeavors 
such as implementation of the A2F bundle. 
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Table 
Table 1. Evidence Table 
 
Table of Evidence 
 
Article 
# 
Author & 
Date 
Evidence 
Type 
Sample, Size, 
& Setting 
Findings Observable 
Measures 
Limitations Evidence 
Level & 
Quality 
1 Ozlu, Z., & 
Bilican, P. 
(2017) 
RCT, 
pre-and 
post-tests 
Surgical ICU 
patients, n=60, 
CG= 30, 
IG=30, ICU in 
Ataturk 
Research 
Hospital, 
Turkey 
Aromatherapy 
is effective on 
sleep quality 
(p<0.001) and 
diastolic blood 
pressure 
(p<0.05) 
Sleep quality 
using the 
RCSQ, Blood 
pressure,  
Limited to 
patients 
extubated on 
POD 1, 
sampling bias, 
small sample 
size, translation 
from Turkish to 
English 
IB 
2 Demoule, A. et 
al. (2017) 
RCT Adult ICU 
patients, n=61, 
CG=31, 
IG=30, 16-bed 
ICU Paris, 
France 
Earplugs and 
eye masks 
reduce long 
awakenings 
(p=0.02), 
increase 
duration of 
N3/REM sleep 
(0.039) 
Duration of 
N3/REM sleep, 
number of 
prolonged 
awakenings, 
VAS to assess 
sleep quality  
Willingness of 
patients to use 
devices, small 
sample size to 
detect 
significant 
difference, 
selection bias, 
patients 
dropped out, 
patients 
receiving 
sedation 
excluded 
1B 
3 Litton, E., 
Elliott, R., 
Ferrier, J., & 
Webb, S. 
(2017) 
RCT Single-center 
trial in 10-bed 
ICU in Perth, 
AU; n=40, 
IG=earplugs 
and standard 
care, 
CG=standard 
care  
Earplug 
insertion in the 
ICU while 
undergoing MV 
and non-MV 
was acceptable 
to a high 
proportion of 
patients. 
RSCQ, 
Feasibility of 
earplugs as a 
noise 
abatement 
strategy in MV 
and non-MV 
patients 
Generizability 
(conducted on 
CT patients), 
underpowered, 
sample size 
small 
IB 
4 Lee, C.H. 
(2017) 
RCT n=85, IG 
(n=41)=music, 
CG (n=44)=no 
music, ICU 
patients in an 
academic 
medical center, 
Music therapy 
IG better scores 
for all post-test 
measures 
(p<0.02) 
Heart rate, 
blood pressure, 
VAS-A, serum 
cortisol levels 
Generizability 
of results, bias 
(research nurse 
seated at 
patient’s 
bedside) 
IA 
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Taiwan 
5 Flannery, A., 
Oyler, D., & 
Weinhouse, G. 
(2016) 
Systemati
c Review 
10 studies met 
eligibility with 
a total of 1,639 
critically ill 
patients 
Earplugs, bright 
lights, meds 
Significant 
reduction in the 
incidence of 
ICU-delirium 
associated with 
sleep 
intervention 
Duration of 
delirium; 
reduced LOS 
Studies limited 
by bias, 
methodologies 
differ  
1A 
6 Poongkunran, 
C. et al. (2015) 
Meta-
analysis 
13 studies met 
eligibility with 
a total of 296 
critically ill 
patients 
Sleep-
promoting 
interventions 
improved sleep 
quantity 
(p=0.02); timed 
modes of 
ventilation 
improved sleep 
quality when 
compared to 
spontaneous 
modes (p=0.01) 
Sleep quantity: 
EEG and 
fragmentation 
in ventilated 
patients. 
Subjective 
sleep quality 
measurements 
excluded 
Small sample 
sizes 
1A 
7 Hu et al. 
(2015) 
Systemati
c Review 
30 trials met 
eligibility with 
1569 total 
participants 
Earplugs and 
eye masks 
increased the 
number of 
hours slept and 
prevented 
delirium in the 
ICU 
RCSQ/ PSQI 
and quantity, 
LOS, 
mortality, and 
delirium 
Low quality 
evidence from 4 
studies 
IA 
8 Patel, J. et al. 
(2014) 
Pre/post 
cohort 
Mixed ICU, 
n=338, 24-bed 
ICU, academic 
hospital in the 
UK 
Multi-
component 
Improvements 
in all 
components of 
RCSQ 
(p<0.05); 
improved sleep 
time (p<0.001) 
and >3hr of 
sleep window 
(p=0.029); 
improved sleep 
efficiency index 
(p<0.001); 
CAM-ICU, 
RCSQ, sleep 
efficiency 
index 
Nonrandomized 
cohorts and 
single-center 
design 
(selection bias), 
tools used relied 
upon self-
assessment 
IB 
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improved sleep 
quality 
(p<0.001); 
reduced 
daytime 
sleepiness 
(p=0.042)  
9 Bryczkowski, 
S. et al. (2014) 
Pre/post 
cohort 
Surgical ICU, 
n=123; 57 pre-
intervention, 
66 post-
intervention 
A non-
pharmacologic-
al sleep 
enhancement 
and relaxation 
protocol 
decreased 
duration of 
delirium 
(p=0.02), LOS 
(p=0.01), and 
time spent in 
pain (p=0.02) 
CAM-ICU, 
RASS, 
delirium-free 
days/30 
Change in 
practice patterns 
r/t study (bias), 
Observer bias, 
staff floating 
from other 
ICUs did not 
have specific 
delirium 
education, <24 
hour admissions 
included  
IA 
10 Kamdar, B. et 
al. (2014) 
Quality 
Improve-
ment 
N=300 medical 
ICU patients, 
sleep-
promoting 
interventions 
Improved daily 
noise ratings 
(p=0.001), 
incidence of 
delirium, 
(p=<0.02), no 
significant LOS 
findings 
RCSQ, 
delirium, daily 
sedation status, 
LOS; RASS, 
CAM-ICU, 
RCSQ 
 IVA 
11 Wassenaar et 
al. (2016) 
Program 
evaluatio
n 
Multi-center 
stepped wedge 
cluster RCT, 
12-13 
patients/period/
cluster, 
ongoing Number of 
delirium-coma 
free days in 28 
days, delirium 
incidence, LOS 
Global 
generalization 
(multi-center, 
Dutch ICUs) 
VA 
RCT=Randomized Control Trial, ICU=Intensive Care Unit, RCSQ=Richards-Campbell Sleep Questionnaire, LOS= 
Length of Stay, POD=Post-Operative Day, CG=Control Group, IG=Intervention Group, REM=Rapid Eye 
Movement, AU= Australia, MV=Mechanical Ventilation, VAS-A=Visual Analog Scale for Anxiety, C-
STAI=Chinese version on the State-Trait Anxiety Inventory, UK=United Kingdom, CAM-ICU=Confusion 
Assessment Method for ICU, RASS=Richmond Agitation and Sedation Scale
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Table 2.  Structure, Process, and Outcome Measures 
Goal Objectives Evaluation Questions Benchmarks Methods 
Outcome Measures 
Improve sleep 
quality 
Assess patients’ 
perception of sleep 
quality post-
intervention 
Does implementation 
of nonpharmacological 
interventions to 
improve sleep increase 
the patients’ perception 
of sleep quality? 
 RCSQ, measuring 
o Sleep depth 
o Latency 
o Quality 
o Returning to sleep 
o Awakenings 
o Noise 
 AM nurses will assist 
conscious, non-delirious 
patients to complete 
(reduces bias) 
 MV patients included 
 VAS scale responses are 
scored by measuring the 
millimeters from the low 
end of the scale to the 
patient’s mark 
 Post-intervention 
 Independent t-test  
Decrease the 
incidence of 
delirium 
Reduce nighttime 
interruptions by 
implementing 
nonpharmacological 
interventions 
Does reducing 
nighttime sleep 
interruptions decrease 
delirium by way of 
promoting healthy 
sleep? 
 RASS (0-1) 
 CAM-ICU 
(negative) 
 PM nurses will indicate 
RASS and CAM-ICU 
results on the Sleep 
Checklist 
 Baseline data collected from 
EHR 
 Pre- and post-intervention 
 MV patients included 
 Chi-square (x2) 
Decrease 
nighttime 
sedation 
administration 
Reduce nighttime 
administration of 
medications which 
may induce delirium 
or cause AM 
somnolence 
Do nighttime 
interventions that 
promote restful sleep 
reduce nighttime 
sedation requirements? 
 PM Sedation 
administration 
 Baseline data will be 
extracted from EHR 
 Post-intervention data 
point will be collected via 
Sleep Checklist 
 Chi-square (x2) 
Process Measures 
Improve staff 
education  
Educate nursing and 
medical ICU staff 
How many staff 
members received 
education 
 100% of clinical 
staff will receive 
education  
 List of all nursing staff to 
be obtained from ICU 
Director 
 Schedule 4-6 educational 
sessions for AM and PM 
staff 
 Schedule 1-2 sessions with 
medical staff 
 Schedule 1-2 sessions with 
NPs 
Increased 
compliance with 
implementing 
sleep bundle 
interventions 
Staff will 
successfully 
implement sleep 
bundle 
Are staff encountering 
barriers to 
implementation? 
 Completion rate of 
Sleep Checklists 
 All sections on the Sleep 
Checklist must be 
addressed in order to 
obtain 100% completion 
Structure Measures 
Ensure staff has 
equipment to 
perform 
intervention 
   Eye masks 
 Earplugs 
 Noise 
machines 
 ICU Director to 
supply 
RCSQ=Richard-Campbell Sleep Questionnaire, MV=Mechanical Ventilation, VAS=Visual Analog Scale, RASS=Richmond Sedation-Agitation Scale, CAM-
ICU=Confusion Assessment Method in the Intensive Care Unit, EHR=Electronic Health Record, PM=Post Meridiem, NPs=Nurse Practitioners 
 
  
Running head: TURN IN-ICU 45 
 
Appendix 
Appendix 1. The Richmond Agitation-Sedation Scale (RASS) 
 
 
 
Sesser, C., Gosnell, M., Grap, MJ., Brophy, G., O’Neal, P., Keane, K., …Elswick, RK. (2002).  
     The Richmond Agitation-Sedation Scale validity and reliability in adult intensive care unit  
     patients. American Journal of Respiratory and Critical Care Medicine, 166(10), 1338-1344. 
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Appendix 2. The Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) 
 
 
 
Ely E.W., Inouye S.K., Bernard G.R., Gordon, S., Francis, J., May, L.,…Dittus, R. (2002). 
     Delirium in mechanically ventilated patients: Validity and reliability of the Confusion  
     Assessment Method for the Intensive Care Unit (CAM-ICU). The Journal of the American  
     Medical Association, 286(21):2703–2710. doi:10.1001/jama.286.21.2703 
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Appendix 3. The Richards-Campbell Sleep Quality Questionnaire 
 
Richards-Campbell Sleep Quality Questionnaire 
Please place an X on the scale to indicate the estimated sleep quality for each of the categories 
 
 
1. My sleep last night was: 
 
 
Light sleep           Deep sleep  
(0)                                (100) 
 
2. Last night, the first time I got to sleep, I: 
 
 
Just never could fall asleep                       Fell asleep  
(0)                   almost immediately 
                    (100)  
3. Last night, I was: 
 
 
Awake all night                    Awake very little  
(0)                     (100) 
       
4. Last night, when I woke up or was awakened, I 
 
 
Couldn’t get back to sleep        Got back to sleep  
(0)                   immediately   
                    (100) 
5. I would describe my sleep last night as: 
 
 
A bad night’s sleep (0)               A good night’s sleep  
(0)                  (100) 
 
6. I would describe the noise level last night as: 
 
 
Very noisy           Very quiet  
(0)                    (100) 
 
 
Name of nurse collecting this information (please print): _____________________________________  
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Appendix 4. The ICU Sleep Checklist 
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Appendix 5. Project Timeline 
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Pre Intervention Data Collection Tool 
 
Data Dictionary Codebook 01/20/2020 11:57am 
 
 
# Variable / Field Name 
Field Label 
Field Note 
Field Attributes (Field Type, Validation, Choices, 
Calculations, etc.) 
Instrument: Baseline Data (baseline_data) 
1 record_id Record ID text 
2 pre_gendre 
 
 
 
3 pre_race 
 
 
 
 
 
 
4 pre_admissiondx 
 
 
 
 
 
 
 
 
5 pre_mv 
 
 
 
6 pre_cont_sed 
 
 
 
7 pre_rass 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8 pre_cam_icu 
Section Header: Demographics 
Gender 
 
 
Race/Ethnicity 
 
 
 
 
 
 
ICU Admission Diagnosis 
 
 
 
 
 
 
 
 
Is patient mechanically ventilated? 
 
 
 
Continuous Sedation? 
 
 
 
RASS Score 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CAM-ICU 
radio, Required 
1 Male 
2 Female 
radio, Required 
1 Hispanic 
2 Black, not Hispanic 
3 Other, not Hispanic 
4 Not indicated 
dropdown, Required 
1 Respiratory Failure 
2 Cardiovascular 
3 Gastrointestinal 
4 Sepsis (nonpulmonary) 
5 Neurological 
99 Other 
yesno, Required 
1 Yes 
0 No 
yesno, Required 
1 Yes 
0 No 
dropdown (autocomplete), Required 
1 +4 Combative 
2 +3 Very Agitated 
3 +2 Agitated 
4 +1 Restless 
5 0 Alert & Calm 
6 -1 Drowsy 
7 -2 Light sedation 
8 -3 Moderate sedation 
9 -4 Deep sedation 
10 -5 Unarousable 
99 Not Documented 
dropdown 
1 Positive 
2 Negative 
3 Unable to score 
99 Undocumented 
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9 pre_pm_meds Did patient receive any of the following medications? 
PRN dose b/t 10 P & 5 AM 
checkbox, Required 
10 pre_los Length of Stay (# of days) text (number, Min: 0.23, Max: 100), Required 
11 baseline_data_complete Section Header: Form Status 
Complete? 
dropdown 
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Time for Quiet Reducing Nighttime Interruptions in the Intensive Care Unit 
(TURN IN-ICU) 
 
Data Dictionary Codebook 01/20/2020 12:13pm 
 
 
# Variable / Field Name 
Field Label 
Field Note 
Field Attributes (Field Type, Validation, Choices, 
Calculations, etc.) 
Instrument: TURN IN-ICU: Data Collection (turn_inicu_data_collection) 
1 record_id Record ID text (integer, Min: 0, Max: 400) 
2 enroll_date 
 
 
3 data_entry 
4 intervention_complete 
 
 
 
 
5 gender 
 
 
 
6 race_ethnicity 
 
 
 
 
 
 
 
7 admit_dx 
 
 
 
 
 
 
 
 
8 los_icu 
 
9 rass 
Section Header: Data Collection Information 
Enrollment date 
(date when data was collected) 
Data Entry completed by: 
Was Sleep Bundle Completed 
All boxes must be checked for 100% completion 
 
 
 
 
 
Section Header: Patient Characteristics 
Gender 
 
 
Race/Ethnicity 
 
 
 
 
 
 
 
ICU Admission Diagnosis 
 
 
 
 
 
 
 
 
Length of Stay in ICU 
(number of days) 
Section Header: Level of Consciousness and Delirium Assessment 
Richmond Agitation-Sedation Score 
text (date_mdy, Min: 1900-01-01, Max: 2020-01-01), 
Required 
 
text, Required 
radio, Required 
 
 
 
 
dropdown, Required 
1 Male 
2 Female 
dropdown 
1 Hispanic 
2 Black, not Hispanic 
3 W hite 
4 Other, not Hispanic 
5 Not indicated 
dropdown, Required 
1 Respiratory Failure 
2 Cardiovascular 
3 Gastrointestinal 
4 Sepsis (nonpulmonary) 
5 Neurological 
99 Other 
text, Required 
 
radio, Required 
1 Yes 
0 No 
99 Unable to Participate 
 
1 +4 Combative 
2 +3 Very Agitated 
3 +2 Agitated 
4 +1 Restless 
5 0 Alert & Calm 
6 -1 Drowsy 
7 -2 Light Sedation 
8 -3 Moderate Sedation 
9 -4 Deep Sedation 
10 -5 Unarousable 
99 Undocumented 
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1 cam_icu 
 
 
 
 
 
 
2 mech_vent 
 
 
 
3 cont_sed 
 
 
 
4 bath 
 
 
 
 
5 tv 
 
 
 
 
6 alarms 
 
 
 
 
7 door_close 
 
 
 
 
8 dim_lights 
 
 
 
 
9 interruptions 
 
 
 
 
10 of_interruptions 
 
11 music 
 
 
 
 
 
 
12 eye_mask 
CAM-ICU Score 
 
 
 
 
 
 
Is patient mechanically ventilated? 
 
 
 
On Continuous Sedation? 
 
 
 
Section Header: Environmental Interventions (PM Shift) 
Bath before 10 PM? 
 
 
 
TV off by 10 PM? 
 
 
 
 
Prevent unnecessary alarms after 10 PM? 
 
 
 
 
Close all doors by 10PM? 
 
 
 
 
Dim room lights by 10 PM? 
 
 
 
 
Minimize interruptions (RN, XRAY, labs) after 10 PM? 
 
 
 
 
# of interruptions after 10 PM 
(Enter 0 if none) 
Section Header: Night Shift Actions 
Offer Soft Music 
 
 
 
 
 
Offer Eye Mask 
radio, Required 
1 Positive 
2 Negative 
3 Unable to Score 
99 Undocumented 
yesno, Required 
1 Yes 
0 No 
yesno, Required 
1 Yes 
0 No 
radio, Required 
1 Yes 
0 No 
99 Unable to participate 
radio, Required 
1 Yes 
0 No 
99 Unable to Participate 
radio, Required 
1 Yes 
0 No 
99 Unable to participate 
radio, Required 
1 Yes 
0 No 
99 Unable to participate 
radio, Required 
1 Yes 
0 No 
99 Unable to participate 
radio, Required 
1 Yes 
0 No 
99 Unable to participate 
text 
 
checkbox, Required 
1 music 1 not offered 
2 music 2 offered and refused 
3 music 3 offered and used 
0 music 0 N/A 
checkbox, Required 
1 eye_mask 1 not offered 
2 eye_mask 2 offered and refused 
3 eye_mask 3 offered and used 
0 eye_mask 0 N/A 
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22 ear_plugs Offer Ear Plugs checkbox, Required 
23 pm_medication Section Header: PM Sedation Requirements 
Did the patient receive any of the following medications? 
checkbox, Required 
24 rcsq_complete Section Header: Richards Campbell Sleep Quality Questionnaire 
Was RCSQ completed 
radio, Required 
25 depth1 Sleep Depth Score 
Responses are scored by measuring the millimeters from the low end of the 
scale to the patient's mark. 
text (number, Min: 0, Max: 100) 
26 latency2 Sleep Latency Score 
Responses are scored by measuring the millimeters from the low end of the 
scale to the patient's mark. 
text (number, Min: 0, Max: 100) 
27 awakenings3 Awakenings Score 
Responses are scored by measuring the millimeters from the low end of the 
scale to the patient's mark. 
text (number, Min: 0, Max: 100) 
28 rts4 Returning to Sleep Score 
Responses are scored by measuring the millimeters from the low end of the 
scale to the patient's mark. 
text (number, Min: 0, Max: 100) 
29 sl_quality5 Sleep Quality 
Responses are scored by measuring the millimeters from the low end of the 
scale to the patient's mark. 
text (number, Min: 0, Max: 100) 
30 rcsq_noise Noise 
Responses are scored by measuring the millimeters from the low end of the 
scale to the patient's mark. 
text (number, Min: 0, Max: 100) 
31 sleep_quality Average RCSQ Score 
The total score for the RCSQ is calculated by dividing the sum of the total length 
in millimeters of the VAS lines by 5 
calc 
Calculation: sum([depth1],[latency2],[awakenings3], 
[rts4],[sl_quality5])/5 
32 turn_inicu_data_collection_co 
mplete 
Section Header: Form Status 
Complete? 
dropdown 
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 Table 3. Variable Table 
 
Independent 
Variable 
Dependent Variable Statistical 
Analysis 
Non-
pharmacological 
sleep 
interventions 
 
Sleep Quality 
Sleep depth (0-
100, continuous 
number, ratio-
level) 
One sample t-test 
Sleep latency (0-
100, continuous 
number, ratio-
level) 
One sample t-test 
Awakenings (0-
100, continuous 
number, ratio-
level) 
One sample t-test 
Returning to sleep 
(0-100, 
continuous 
number, ratio-
level) 
One sample t-test 
Sleep quality (0-
100, continuous 
number, ratio-
level) 
One sample t-test 
Noise (0-100, 
continuous 
number, ratio-
level) 
One sample t-test 
Incidence of 
Delirium 
Yes or no 
(nominal) 
Chi-square test 
(x2) 
PM Sedation 
requirements 
Yes or no (nominal Chi-square test 
(x2) 
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Table 4. Sample characteristics between treatment groups 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: significant characteristics are bolded 
Patient Characteristics 
Total 
Sample 
(n=259) 
Pre-
Intervention 
(n=185) 
Post-
Intervention 
(n=74) 
X2 
P-value 
 
Gender 
   X2 =8.23 
P<.05 
Male 131 (50.6%) 104 (56.2%) 27 (36.5%)  
Female 128 (49.4%) 81 (43.8%) 47 (63.5%)  
 
Race 
   X2=1.094 
P=.778 
Hispanic 7 (2.7%) 5 (2.7%) 2 (2.7%)  
Black, not Hispanic 72 (27.8%) 53 (28.6%) 19 (25.7%)  
Other, not Hispanic 178 (68.7%) 125 (67.6%) 53 (71.7%)  
Not indicated 2 (0.8%) 2 (1.1%) 0  
 
ICU Admission Diagnosis 
   X2=8.278 
P=.142 
Respiratory Failure 68 (26.3%) 41 (22.2%) 27 (36.5%)  
Cardiovascular 55 (21.2%) 39 (21.1%) 16 (21.6%)  
Gastrointestinal 23 (8.9%) 20 (10.8%) 3 (4.1%)  
Sepsis 
(nonpulmonary) 
31 (12.0%) 25 (13.5%) 6 (8.1%)  
Neurological 18 (6.9%) 13 (7.0%) 5 (6.8%)  
Other 64 (24.7%) 47 (25.4%) 17 (23%)  
 
RASS Scores 
   X2=40.071 
P<.05 
Agitated (>0) 24 (9.3%) 22 (11.9%) 2 (2.8%)  
Normal (0) 165 (63.7%) 96 (51.9%) 69 (93.2%)  
Sedated (-1, -2, or -3) 62 (23.9%) 59 (31.9%) 3 (4.1%)  
Coma (-4 or -5) 2 (1.6%) 2 (2.2%) 0 (0.0%)  
 
Length of stay 
    
Minimum  .13 1.00  
Maximum  35 39  
Mean  3.6 4.9  
Std. Deviation  4.34 6.21  
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Table 5. Incidence of delirium pre- and post-intervention (CAM-ICU) 
 
Incidence of delirium Total Sample 
(n=259) 
Pre-Intervention 
(n=185) 
Post-Intervention 
(n=74) 
X2 
P-value 
 
CAM-ICU 
   X2=37.623 
P<.05 
CAM-ICU, positive 45 (17.4%) 45 (24.3%) 0 (0%)  
CAM-ICU, negative 190 (73.4%) 116 (62.7%) 74 (100%)  
Unable to score 14 (5.4%) 14 (7.6%) 0 (0%)  
Undocumented 10 (3.9%) 10 (5.4%) 0 (0%)  
Note: significant characteristics are bolded 
 
 
 
Table 6. PM sedation requirements pre- and post-intervention 
 
PM Sedation Requirements Total Sample 
(n=259) 
Pre-Intervention 
(n=185) 
Post-Intervention 
(n=74) 
X2 
P-value 
 
Sedation 
   X2=2.637 
P=.104 
No, PM sedation 162 (62.5%) 110 (59.5%) 52 (70.3%)  
Yes, PM sedation 97 (37.5%) 75 (40.5%) 22 (29.7%)  
Note: significant results are bolded 
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Table 7. Effect of non-pharmacological sleep intervention 
 
RCSQ 
Questionnaire sub-
scale 
Post-
nonpharmacological 
sleep intervention, 
mean (SD) 
One-
sample t-
test 
P=value 
 
Sleep quality, N of 
patients= 74 
   
 
Sleep depth 
 
44.2 (28.5) 
1.75 
.08 
 
Sleep 
latency 
 
47.4 (27.1) 
.82 
.41 
 
 
Awakenings 
 
59.6 (26.8) 
3.08 
P<.05 
 
Returning 
to sleep 
 
52.1 (29.6) 
.61 
.54 
 
Sleep 
quality 
 
55.6 (30.1) 
1.6 
.11 
 
 
Noise 
 
73.6 (26.9) 
8.25 
P<.05 
 
Overall 
rating 
 
51.8 (24.6) 
0.6 
.53 
 
Note: significant results are bolded 
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Diagram 1.  Trended chart, outcomes 
 
 
 
